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BROADENING SUBSTRATE SPECIFICITY ACROSS SHORT-CHAIN DEHYDROGENASE REDUCTASES 
(SDRS) 
 




Short-chain dehydrogenase reductases (SDRs) form a structural motif for enzymes that catalyze a wide variety 
of reactions1, even if sequence identity often is low.  Substrate promiscuity across SDRs so far has been found 
in a small number of cases, such as between glucose dehydrogenases and imine reductases.2 The current work 
demonstrates both experimental and computational protein engineering towards broadening substrate specificity 
across SDRs with hitherto distinct substrate profiles.   
 
As an example, we have investigated two classical SDR groups of enzymes: (GDH) glucose 1-dehydrogenase 
(EC 1.1.1.47), a thermostable protein which catalyzes oxidation of glucose to gluconic acid with NAD(P)H3 and 
alcohol dehydrogenases (ADHs), which catalyze the reversible reduction of ketones or aldehydes to alcohols, 
the former often with exquisite stereoselectivity. In this work, we demonstrate not only broadening of substrate 
specificity of ADHs but, in addition, the interconversion of GDHs and ADHs.4  
 
We have employed site-directed mutagenesis and combinatorial mutagenesis with focused libraries of the active 
site environment, as well as structure-guided consensus aided by computational modelling to residues affecting 
the accessibility of the active site.5 We have tracked thermal and process stability of the generated variants via a 
novel set of tools, especially Differential Scanning Fluorimetry (DSF) with internal aromatic residue standard and 
SEC-multi-angle laser scattering (SEC-MALLS) with 4 detectors. 
 
Lastly, the structural basis for substrate specificity of proteins with GDH and ADH functionality as well as GDH 
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